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(54) CONTROL CIRCUIT FOR ACOUSTO-OPTICAL 
TUNABLE FILTER 

(57) Abstract 

PROBLEM TO BE SOLVED: To speed up switching, to 
decrease a circuit scale, and to increase a dynamic 
range of a branching light monitor, relating to a 
control circuit for an acousto-optical tunable filter 
for dividing an optical signal of a selected wavelength. 

SOLUTION: The control circuit comprises an RF signal 
generation circuit 2- for applying a high-frequency 
signal to AOTF 1, a branching light monitor circuit 3 
for monitoring the optical signals branching from AOTF 
1, and a signal processing circuit 4 for controlling the 
RF signal generation circuit 2; the RF signal generation 
circuit 2 is provided with a DDS 6 for generating a 
high-frequency signal of a frequency and an amplitude 
according to the setting information on the frequency, 
phase, and amplitude from the signal processing circuit, 
and a signal processing part 7 for multiplying the 
frequency of the high-frequency signal from the DDS 6; 
and the branching light monitor 3 is provided with a log 
amplifier 11 for current-voltage conversion for 
converting the current flowing through a photo diode 10 
for inputting the branching light, and an A-D converter 



14 for inputting the branching light monitoring signal 
to the signal processing circuit 4. 
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-TSX/I&HI*&£lllEfr£. tmgw+^—t-zfjiyj 
•atetfu msmmmmt. mz^ymm^t^v- 

0S&O 

T4i?*)\si/y±v><v-frb<mmmmz=M&m 

^ttffWlgPi: £^ ^tt5Sf*|l IB 
J/^irtM'-if-t, §£&t&©!U£r-r 

^ a. - -t~7)V7 4 )V * £ A*"t £ * b> 94 * - 

h 94 it- Rc86ft*«M*«:*EBca3JM-a 

[0 0 0 13 

t«w©ji-t*ati!f»»] mg&g&m (w 

avelength Division Multip 
1 e x i n g) (J^T TWDMj t,*ffit&) #5^C® 
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2 

—i-f)\/7 4 )\/$ (Acousto-Optic Tu 
nable Filter) («T fAOTFj tW» 

ts) tomrmiizmtz. 

[00023 

§ DWDM (Dense Wavelength Di 
vision Multiplexing) ^^Stifl^ 

[0 0 0 33 ZCDAOTFli, flSAtf. EI 8 tC^-rttESc 

(LiNb0 3 ) £&1 0 0KU (Ti) SrfiHR 

LT, /K-hPl, P4ii7K-SP2, P3£©IHI©2 

0 1, 1 0 2 L/C. £»£lC»$M<Z>fimt:' 

— A^.'/U >y # (Polarization Beam 
20 Splitter) (JSTF r P B S j kWiFtZ) 1 

0 3, 104 ymw& ioi, i o 2(Dmi 

&ft±lZ&mm<0$m3tffi8. (Surface Aco 
ustic Wave) (&Tf TSAWj £.V&$FtZ>) 

seas** s aw^ ki 0 6$:, ytmm 10 1, 

1 o 2o>Mimftizfti,Tmiibi3ftizMmu *<dsa 

VW4 Kl 0 6 (CM LT$if$£t£flt$l (Inter D i 
gital Transducer) (J£TF rr IDTj 
tB&FTtS) 10 5fe|8W, 3©IDT10 5tC, 17 
0~ 180MHz «tf>Waa«g#8: R F{g#^E» 1 
30 0 9 7b>e>PP*DLT, SAW5:i4$t4 X10 7, 1 
0 8teSAWtf>lRiKfla?&.& 0 
[00043 JK- h P 1 MAli. Jft^a. 1 , 2, 
A 3 OWE UT, R FflHJ«*ia» 1 0 9 frib 
170~180MHz ^©ifCOSiR 
ffijf^f I D T 1 0 5 IZfflJUU S AWAM K 1 0 
6tCSAW-&^$-fr^> 0 h P 1 IZAttZtl&ftm 

J*StlTfey, PB S 1 0 3lC«fcUTM-E- KfcTE^E 

— KttC^tlT, *n*4x3Wlfij» 10 1, 10 2$: 
40 ^K-tS. 

[0 0 0 53 3©3¥;#jKSS 10 1, 10 2<omitM^K 
ttLTSAVW4 K10 6ICIDT10 5(C«fcy«*S 

titzswAtffiMLT. ytmm&i o 1, 1 o 2«ff 

(DftiW^Offim^ - K^UBE U T E ^ - K £ TM^E - 
Kt^AtlfFfcSo TE=E-K^TM^ 

— Ki: Mtixmmt txsmm e> ^ 

50 Sli. I DT 1 0 5i:S AW^W Kl 0 6 £ O 
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izmm. s tit-wasi». io7, 108 omrnz & o xwm 

ZWtM1t?2>Z-£K&>), %MW&t> l o l Z&ffl-fZ>!& 
3^M» 1 0 2 643je«*©3fc«^©T E =E- 

[0006] ^jjm i o i &&mt&mRi 
1 0^ft ®tm=e- k^te^- ytm 

imi0 2 Z&MtZfo&l 1 03Wlt©TE^- K# 
'TM^-KfC38fc3ftT, *f-hP2, P3ffifl©PBS 
l 04JCA*S*v*i:, JtWSS»i 0 lSrfiMUfcTM 
=E- K©3t«#fc, ft#fflfrl 0 2 &£«LfeTE=E- 
K©3fcfl tit, jK— h P 2^6 Jitfttfc t L T#ffi $ ft 
S. XflSfiftlfcl 0 1 &e«fpK:TE*E- KfCSBftSft 
ftftl&ft 1 0 2 &£J»tplCTM^- R3? 

nt~ftm^ tit. jk- h p 3 # e>#«9fc ux^ai 
$ft^o ftot. iM©MJU i©?tfi##*@£fEU§S: 

P3^^m-r*3i:^T*gs. 

[0 0 0 7] ftoT, ®9© (A) »Cn**J:3tC 
ha (08©tK- hP llCfflMD fCjfltfUl, A2, X 
3©3fefS-*«:X*U h b (H 8 ©rt<- h P 3 &c*g 
frerftJH&ft. XI ©«*©3feft-&S:»HR 

#T*£.g>. IP*>. Wj*©RF{gHH8£8Pl 0 9>e>©H5 

fli»fi*©«jaaRS:3aw-r s r^cty, ms©iifcR© 

JE^yfifS^Cpv ^T*& 4:, #^&R©ft<f -f-fcl&v * 
T*titt-*fc©-?fcSfttg». H8©4<-hP2 

[0 0 0 8] XH9© (B) 14. OADMggfflffil?: 
tf-ha (H8©jK-hPllCffiS) O&fU 

1, A 2, a.3©3fcfI#t:A#U jK- h c (E|8©;K 
- h p 3 tcs^) M*-14\ SfcEU 1 ©tt« 
«9fci:OT3»ajU tf-hdfr<bi&BU4©ft<ff-Sf£}f 
AJtfcl/TAAU JK-hb^'e>a*X2, * 3, 14 

tf. @8©;t<-hP2tC> 1 6#^7*:!9:ttT, Z<Dft*>7 
7 iCj&S ?- 4 ©#{§# 5: A* U jK- h P 2 b©?fcR 
A 2, X3©3l6«*K:#fiftLTi8m't*«l«i:-r6i 

[0 0 0 9] Ell 0{*OADM^S©^EIT*>y, 1 

i oitm^rmm^ 1 1 nitfiMifflAOTF, 

1 1 2i4*^£ SMr^fflfflAOTF. 113, 11 
4,11 5l4ft*^ 116, 11 8l4RFff^#§£ 
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' gn& 1 1 7, 1 l.QlWMfafc^-^EBfr&asU 
ha~dl4. 09© (B) (C^SiK- h a~d IC^FS 
tS«^U XAOTFlll, 1 1 21408 
■$1ft*&J&U PI, P2, P314. H8JC»ttSstf- 
hPl, P2, P3{C**JE&-t*fcfflT&*. 

[o o i o] tff- h aic?&fu i, u, n©Mf 

?:A*-r-5i:, )t*^7l 1 3tGj:y 2#«£UT, AO 

tf 1 1 1 , ii 2©*?- h p i {cA*$fts= m-^m 

313ft 1 1 014, RFft##§£HI8&l 1 8^AOTF 
10 1 1 2JCj&n*.«&SAW*8£JB©l 7 OMHz — l 8 0M 

©fWS3ttS:. aH&fc^-tftlg&l 1 9^^T^-^1- 

s. -tfttcky, m^xmm&i 1 o«, jffM^t-f-© 

S. BP*.. jK- h a(CA*Sftfe3WI#©^^ h;b^ 
[0 0 11] -?-LT, fg-§-*!!JiEg&l 1 014, RF-ff-f- 

^ms&i i 6&*d»LT. a* a i &5hisrt&a©i« 

«JftfS#S:l8S-&T, AOTF 1 1 1 IZSAVJf&Mt. 
20 LT*PA^.„ ^ft(CJ:y, A O T F 1 1 1 ©zK— h P 3 

*»e>afcRx 2©fl&flre#a«sft. 1 sicj; 

»J -fift&HSaftTaK- h c i:^U^^6^— ^tMlS& 117 4: 

«D^.e)ft^ 0 «-9*giingfri 1 oit, ^yfc^-^m 
■ » 1 1 7 tc «t y «ui s ftfeass x i ©^ffi« # 
^t^sioic RFflt-t^Bitti i 6^e>©?sa 

[0 0 12] XJK-hd*^e>J!fcfiX4©3WB#S:A* 
U AOTF 1 1 1 ©*f- hP 2^6©jS*X 2, A3 

30 e>aiaj-t*. seoT. seax. lro^f-^SrKoyyu 
a* x 4 ©3tm#*>f NtsoA DMrnrnzmm 

[0013] mil i*osm&s&gR7 -r )^^M.(Dwm 

HTffey, 1 2 1 ttj&RH#Ui©AOTF, 1 2 2iiR 
Ffll'WffilH*, 1 2 3(i^3 I 6 ; €-^tlIg&, 1 2 4 {* 
«#«!fflimtt, 1 2 5ttJt*^5S:wU ^<-ha, b 
(409© (A) ©d<-ha, btCMfSU XAOTF1 

2 nt, m8\zm-?AOTFo>m&zmu pi, p 

2, P3(jU ES8tC»W43j?-hPl, P2, P3C^ 
40 J51-*t>©T**. 

[0 0 14] i©Bl3EW«iHR7-f;i/*iS«©#-ha 
IC, iSfiH, /L 2, X3©J^^&A*U d<-hb 

^e>a*x i©*w5-*«:ffl;&-rs*&. ft-r, n-woa 

Oi^ 1 2 4 R F«^»fflffl» 1 2 2 Sffiffty LT, 1 
7 0MHzMl 8 0MHz©JSaa»J»5IS:ffV\ AO 
T F 1 2 1 ©aK— h P 3 ^e>m*aft€>3*ffll^S:dWfet 

^e-^ms&i 2 stcfcy^-^-r^., -efttc^y, 
«taim i 2 4 1*, ajfiu, n, mmrnn 
^o>mwmt(DMmmii:n^\ 1 h p 3 

50 *»e>3»ffit-6ab©«a««:3«Rffi*f€>J:e>lCRFfl|-9' 
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M£M&1 2 2 ZMWtZ. -tfUCfc+J, AOTF 1 2 

1 ©#- h P 3 X 3 ©tWI -f tU 

2 5S:^LTJK-hb*»e>7-f;i/*U>^Snfc 

[0015] hi 2itv^(OAOTFa^imm^(omm 

HT*&»J. 1 3 1 tti&StfJU&f (DAOT F, P 1 ~P 3 
WuK- k 13 2KR Fffi-f-^tUSS, 1 3 3 li^ft 

^-*e». 1 3 4 »*» -9miaift. 1 3 5\m*-? 

9, 1 3 BttttKfV 9*fr*/yiz*M*f- (Dire 
ct Digital Synthesizer. J^T 
fDDSj « 1 3 7, 1 3 9, 1 4 1, 1 

4 5\ta-J*X-74Jb# (LPF) . 1 3 8&®ffltm 
140 ItWEmm&Bi (VCO ; V o 1 t a g e 
Controlled Oscillator), 1 

4 2«oJ^^g^ (ATT ;Attenuator) , 

1 4 3 (rfamp), u4 usws 

«. 1 4 6tiDA^#|#§ (DAC ; D i g i t a 1/A 
nalogConverter) 5r^"J"„ 
[0 0 16] X150li*hm-K (PD) , 15 

i\tmiWE.mmmm. i5 2\ummmm. 1 

5 3{iO-A';*.-7^;i/# (LPF), 154teAD^#| 
ft (ADC) . 1 5 5&MPU ^D^D-fe<vb-) 

gp, 15 6 ti^n ^7 A&*ftffi^© U - Ktf> U * * 'J 
(ROM), 1 5 7ti^>**A74'-fe;** ; tl> (RA 

m) , 15 8 id^«««&faflrr«^i«m*«©^ 

^'J (EE PROM) SraVfr. 

[0 0 17] AOTF13 1H flHffiSKljtfL-TWtt 
aE»***£^*»©T, -flSiC 1 ° C©»C«fcU, ftffi 
S© 1 ^'J >V F#, SPt), 10OGHzi/7 hfalStt 

S£oT, «-f*SHS» 1 3 4 li, 
Sfcfefc^-^IHHU 3 3©^r.^aj^f#^C RF 

f§-§-5g^iii^ 13 2 lt, ma©4Mibt - # 

fc*> J: "5 A O T F 1 3 1 JCjnA«)lfif«««^ 
©«aHKS:«!lW-t*. R Ffg<Hfi£|E» 1 3 2 

li. ffiKJtHPSS 1 3 8 P-/U7-fM13 9, 1 
4 5fc, ttEffJftgggft 1 4 0 fc4WS» 1 4 4 &-g*f 
ffitmOBan (PLL ; Pha s e Loced Lo 
op) £«£j&LT, tt£ffi!WP9HB**l 4 0©ffi7Jjg$S& 

[0 018] _©©-£-, imnmemi 3 4©mpusp 
155^, dds 1 3 6(cicj«aKA^jvnBiimby 

IS^^tU XDAgQfcSfl 4 6fciW«Mt#ffl/t9-<l 
*' c K3£Sn*. DDS 1 3 6ltrt»©DA3QW»{Cj:y 
T7-n^f#i:UT. mti, 2. 12 5MHz~2. 

2 5MHz©ffi-5§-£ffi;/jU D-;U7-{;W 1 3 7J: 
ftLTQffi&mi 3 8(CA73-T^„ X@EfftP$8!SS3 

1 4 0©ffi^jjfj^©l 7 0MH z~l 8 0MHz©ff 
^■fc^JSgS 1 4 4 iCfc.y 8 0#© 1 IZftM LT, 2. 1 

2 5MHz~2. 2 5MHz©f§^£UT&fflitif#§l 

3 81CA73U ^tiMtC^o^fI-^5:D-A-^7^;U^ 
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139 z-ftLTW£ffl®mmi 4 o(D®mm&t? 
*■ . 

[0 0 19] X«Eft!Hlf98B» l 4 0©ffi*«-*«:. □ 
14 1 5r:frLT«f^#§l 4.2^A7J 
U MPUgpi 5 5^e»©fl8Wfi#S:DAagWSl 4 6 
IC J;'J7tn y«^tcSfflS LT, »T3Q&g» 1 4 2 £®J 
»U ^8Pf*S& 1 4 3 \ZXJTtZ> 1 7 OMH z ~ 1 
8 0MHz ©flre© W\,*%m U K^SfWiK 1 4 
3lC<fcyiH@U£:fI-S§-&AOTF 1 3 1 ICATTt-S. 
10 [0 0 2 0] X^^-^HKl 3 3tt, AOTF1 
3 1 ©rff- h P 3 ^©^tffefcfcftjtj:^ 13 55:^1 
T^h^-f^-- Kl 5 01CA7JU i©*h^r>f*-K 

i 5 otcg»tbfc«iE«EaQftfflja?t»i 5 nc«fc y* 

h^V^-Kl 5 0tC«£ft6«8fc8:*EEfc3Q6U 8I& 
tgipgflK «fc »J #£^£ *ife#&R«tWB» 1 5 2 IZ «fc y Jftfl 
U D-A'X7^ ;W 1 5 3 ^LTADMl 5 4 
ICA7JU t-V S^I/W^cSE&U'T, fi##M]£el 
3 4©MPUgfl 5 51CA7JU MPU«J15 5l£. # 

«bt© wovtfwckntez j: e> tc#gp& sow-*-*. 

20 [0 0 2 1] 013 te'<*6fc© DDS ©Wf^SMSHT? * 
. »J, 16 1 l±&*SftJ*8*. 1 6 2(i-tr-f >M/^PI=I> 
1 6 3(iDA» (DAC) . 1 6 4 ttJ3& 
SJ[ • &*S:7*0?*^ A U 1 6 5«t-*-^A73U^ 

^. * p -v 9is*tmmi&a hud 

A3Qft»i 6 3i:(CA*$n. >>'J7«lft, > 
'J7MD»;mt i/'JT^-^iti:^ Ell 
2»C»WSMPU»1 5 Sfr^-^ATJUS/'X* 1 6 

5 izmammfemnt Lxxtiztiz. 

[0022] z.ayf-^Kti\/V^ i 6 bfrbmwm 

30 • fiffi^n *f>5 A l/i>^164 S:^ LTfi1§iI##l 1 

6 1 lC{4ffi«$|^A7J$^'l>o {4ffiit»#ll 6 111 S 

□ *?mwz.m-D t-w$mmmz®fflmzvj > 

WSWSftiyrt-9 1 6 2tCA77-T-g>„ 3©{4t§'ff$g 
(i, 0~2 7 r£LTjjrT ; fc©T\ 3©{4tl'ff$§(C^oT 

-y--r ywywm^ y^- #162 -y-^ >tsyi/.y 7 
j: y, im ^^©lai^- ^ ic^m l, 

D 1 6 3 (CA* LT7tD ^fl|HW)*>f >«fi 

•^•ilLTffi^i-^. H13(C^V^T, 0~27i©firt&W 

. ±<DW&<DV'(ymg^tiZTi-aifW3&iiLT 

40 SUTV^„ 

[0 0 2 3] XB1 2fC»W6^h^>f*- Kl 5 01Z 
SfeH*«S6 (<iA) «^mi±^ffl^n#|l 5 1 
*yS»Lfe«E (mV) NGMfeMRSaUi: 
U ^ft$:)S^ (MHz) tL/TH14tC-«S:5% 

■t. a&fe, tftB^©^E±, m^mE^ffl^jts 1 5 1 

(C«ty, /iA-mVC» ,^ti 100/iA^10 
0mV{C^g|1-^^$:^-r o XAOTF 1 3 1 \Z1MX 

z-mmmw^cDMim. 175. lMHziaijtfiH 

©*6«-*«:*)i£U ^ffl^l 7 5. . 2MHzfCj:»J«Sfefi 
50 ^ 2©^g-^S:^U 7 5. 3MHz{C<fc»J 
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[0024] z<D£o tewmm&smFBfflrfffl 1 5 HC 

U D-;U7-CM153^UADMl 54 

lCA*atl.&tSEE«:. ADCA^mffitbTBIl 

1". Z(DWr£. ADCAAlSIt; ifcJU 1 , 12' X 

j5Vf*E«:x-f i?#Mt»cSaftLT(i-iHQaiiIttl 3 4 
C0MPUSP1 5 5tCA*U MPUSPl 5 5lC]$viT 

«u aotf 131 fcA*-rsissia«^©fliaaRfc» 

P5 U fe^ffcfi A (CStC tf- ? jA©flfcR 11, 12, 13 
[0 0 2 5] 

mmtfffi&L&ottzmsi aotfh wss 

ICJ:S«HSE»^S<, 0>J/U£ 1° C©gti&&g^ 

J:^«ca*2/7h*l?*j, WtfgWDMlCiftVvni, US 
SSftSfc©«SraiBS:ja^.*»^«^U€>. fit'. A 

©cfc^tC^JitLT^-So Ell 2tCjfc-tJ;-i>{C % 

3ttfcfc J E-*IIifr 1 3 3 (C <fc 'J^ftS^zi* U -£© 
^^©^ffiu^;WS:Ai:^-5«fce)tc, MPUgpi 5 
5*^DDS 1 3 6£$!$fLT, A O T F 1 3 1 ICiD*. 

xwsftfflmm 1 4 o tmmms nst p 

[0 0 2 6] L*»U PLLEBMl&K»W<&Os/*> 
ifttJfo 1 rn s Sg©^l:J|-t-2>*;©T*feSA>e>, 

*&g©^f btc*r l tabs -eigfisaiffiu-r sit TtrMT-fe 
«. xmj&s Wi&o>frWb*mz> «fc e> tc^js^t -^©jf 

Mffl««7^t, *CDDS 1 3 6©fi» 

PLLmg&^fc-^tf^tcj:';, ma/owa 

[0 0 2 7] XAOTFKiDASWJBi^^ASHW 
»©»fc. Mill Hi2K:iHvr«u 1930033814 
2«rS(tT. MPUgpi 5 5fCfc yiW»-*S%>©T, 3. 
©«J3S*S»1 4 2fc*yiIItt8i«©lfrMt#^7fc 

[0 0 2 8] XH1 21C^-5^^^^HB^1 3.3 
(C*S-v \T, ^ h **>f t-Kl 5 0 tCA;fr Sns^ft© 
1 .2 , X 3 ©-tti-rtitc^js UT, * h *V 

*-ki 5otc8fen&«sE ua) am&u *©@SfE 

(a A) 2:ttltBfijU8iSffll 5 ltCi-SSff (m 

[0029] zcD^otetminwr&i^ ifficmmi 
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5 21C£»J*MU n-AX7j)\,#l 53&ftLTA 

1± (V) ^©SfiXl, A 2, 13*1©^ 
t±, SI 7 fCjjVt -?-LT, MP USUI '5 5 

tc^^Tii, mi biziK-rw&tmmz, mtM* *m 

K5Vf»#WU S^^l, 12, 1 3^f/StCtf-^M^ 
ffi®-r^^e>, SWUkfcUTttAl. A 2, A3^ 
f SZLttC&y. &EU 3 ©^NI^C^Tte, 

[0 0 3 0] #589§tt. igJfMff#©M^©f6!0f©iS 

aKb&iay, xii»«8i©tt/Mb«:By, x^wfeta* 

©8W}0©»© $ y * 1/ > VOMk £ m-2> d t & s 

[0 0 3 1] 

-*-7>7-f (aotf) ©fgfnn§PS(du mi£#RS 
LTSiWrSi:, AOTF 1 tCSMMfl-f-^raD-t-SW 

20 n&m*aa£Bto {^m^n^mm 2^ aotf 

t. Z.(D=e-9m&3iZ£Z>^:-*U$kZmtl,TlKm 

m&WEBm 2 mm-t&m^wmm 4 1 s:-^, 

i*J«ttflH»&£lBIRft2tt. «-WG£aitt4j&*e>©K«fll 
*fCt£o fcJliffl^ JLoJB«ffl©WJl«aEfB-§' &«^-t * 
ffiS^-T (DDS6) 3©D 

d s 6 frb&mmms^vm^zim-tzmfmfm 

[003 2] XW«»«SfellB& 20DDS 6 •(*. 
30 S0S&4^^©M« ffiffl, S1§^©ISS'ff$gtC^o 

WB6 2 li. « -t^EIg&4 *»&©««« • &*s • s*iis 

SDDS6t, 3©DDS6 ^e>©WVaifll#«:i^HR 
^LT 2»^bfc^M^©]i?ji?Sff#$:ffi*-r 

[0033] xmmmft£mm 2 1±, at'^mibik 4 ^ 

! J> 9 >-te-»M if - e> ©ffijg%fi # & $ -9— tC J: 

Ji. AOT F 1 ©^^&A*-TS^ h df-f 7}-- K 1 0 
3©* h ^*>T^-- K 1 0 JcS6ti6«8K€:«EEfC|Qi 

tz>wm&.mma<f7yzn 1 1. i©twE 
50 fi^aaaagi 4 ica^-t s a 1 a t z&tms. 
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[0034] 

mw<z>mt&<mm] m i itxwBvm i vmrnoymm 

©UtfMT&y, HiAOTF, Pl~P3tiytf-k 

wuhjsi, 5{i^y^, 6iiDDs, 7\,tm j %%m 

gp, siiAyF^xy-uv* (bpf) . 9\mffiim 

(RFAMP) , 10tt*hm-K (PD) , 

1 1 itmmw±m&m tarry? (log amp), 

i2\mSMmm. i3iin-^7-fM (LP io 

F) . 14&AD3E&S (ADC) fca**.- 
[0 0 3 5] AOTFltt, 08»CgH1»*«: 
*U -t©* ©4<- h P 1 , P2, P3£^U Jtf-h 
P 1 Ki&R^MfbS 5: A* U jK- N P 3 *» 

e>ms©as«©^§-^$:4)iis u jk- h p 2 ^e>^^ 

J^OJWS-^SriSm't* t©T*. jK- h P 3 <b©£H$ 

» 3 ©>tx h *f>f K 1 0 {CAAf*. 

[00 3 6] X R Fflt-^fS^llffll 2 ti, « ^#13III]E& 4 
*^e>IBefiWIS:DDS6lCftI>LSittCJ:*J, -£©195£ 20 

A O T F 1 (Cfl[IX.£ t><DT\ D D S 6 £: ft ^#L3igp 7 £ 

^-f6=b©-e3b£„ XDDS6it WstBLH 

»t3f>f >M£©ft^&SilirLTmM©Jiig^©-iM 

TO£#£GfcfeU W«i!»«i»9lCj:yit«LTAO- 

TFiicin*.*. ttoT, ®JEftfl^ig§§£:Gtf§J£iegS 
fcfe*trPLLEBS«WtS:**«!VVOT, «fflaSWBA 30 

[0 0 3 7] X£«yi6=E±.*EI»3Wu #flfefc© l/"Ob 

Esmanvryfi i tcj:ymEtcag»u .#&r«b* 

ipIHl 2{CJ:»;4HIU n-;U7^Ml 3KJ:y]e 
»»S:I&56LT, A D^&3§ 1 4 tCj: y-r-f S>**Mt 
#{CgQ&U <l^^IMj&4{C^I£rt^-#ff#i:LT 

aa-ts. TOEmeoiwio^T^i m, *h#w 40 

tf - K 1 0 fC«EtiS«86S: n 7Wmz.'fc-o XW£\Z$m 

[0038] x«-woaia»4 «u mii. 0 1 2 ic^ 

-T«#«fflilHl»i:|aWi»c. *^y^MPU»&£t/#tofc 
Mill 4Wfot 5 E=*llB&3^6>®4Wtot i E- 
*«^fC«6oT. AOT F 1 

[00 3 9] 12 li*#gH^©H 2 ©|Qg©7£ffil©S»9i0 
T'&y, 01 tm— ft^im— £P#£^U 2 1(iDD 50 



#1182 0 03-344817 
10 

S, 2 2, 2 3iiA>KA'X7-r;b^ (BPF), 2 
4 , 2 5ttffifflfflftM68g (R FAMP) , 2 6li3&t 
ft, 2 7 7 J )V$ (BPF), 28 HffiA 

fttSWHI (R FAMP) , 3 1&MPU8P, 3 2tt7*n 
^AftW^O'J-F^^U^^'J (ROM), 3 3 
te^^'AT^-teX^U (RAM), 3 4'W®JfeflH8 

*&SB«i-&^Riww§©*^y (eeprom) £ 

[0 04 0] RFfi#^@I»2©DDS2 Hi, 01 
ODDS 6 ©«fl6tC*riS U M> K^T. 7^W2 2, 
2 3 tnmWm^ 2 4, 2 5 2 6 01 

©ft ^OfllSP 7 (DWffilZttfatZ. -€• LT, D D S 2 1 
tt, jfjS8S8 5MH z~9 0MHzCDt^>ffii:3^ 

*2 2, 2 3JC«fe»J^5Sa«4J-S:l»*U HfJSifcttflitS 
24, 2 5lCj:yittliLT.5leW»2 6fCA* , t*. £© 
*^H2 6(i, X (-f-OM) XY (3t^>i) =W 
©M^SS© 170MHz~180MHz ©1M >?^CD 
^Sraj^JfSt)©^, /t> hV^7-f to* 2 7tcj: »J 

^sasws^ srBft* l, ww#mm 2 8 tc «k y jwe l, 

AOTF ltCA^So 
[004 1] DDSli, B^eUJC 1 7 0MHz~l 8 0 

mh z^rofi^sr^-rsKteitt-rsi t*«iaR±rai 

T'&S^, 8 5 M H z ~ 9 0 M H z ^ff# -5 
OMHzOifi:, =l-9->r>jS©8 5MHz~9 0MH 

z<Dimt.*:m$m2 6iz&vmMtz>z.tiz&v. 1 

7 0MHz~l 8 0MHz©fl5fliiftfl|^S:««lC^-r 
€>3^^T#^o XAOTF 1 £in*&W«i£ft#©J3 

PLLHS&^&^^v^T', 
^f#«MIHSS4 *f>DDS2 1 SriBOWbT, *-f >«fc 

[004 2] 03li02{C*S-^SDDS 2 l(Z)Si^0T* 

4 oituyr yy^VuvVWgM. 4i(i^ 
mm&. 4 2 li+M >iS/jg(B3 ^,4 3 lin-b- 
-f>«/JBWS/=i>^-5r, 4 4, 4 Sti^-r 
^-4 6,4 7liDA^#| (DAC) , 4 8tt)f^ 
^•fiti-SSIisyD^Al/v'X^, 49lif"*-^A* 

[004 3] ; ff-^«iailIg&4.CDM PU»31^&. RF 

m^&mm 2 ©d d s 2 nc, assk • • spiis 

^flBWi. DDS2 lfflf-^A*^^^4 91C, ^ 
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[0 04 4] 3Z.U7Tb>^.^Dy^^^|4 Ote, ft 

?!IS#t4i£:, ^*;usilf3t4 4, 4 5£. daie 

M§4 6, 4 7iHC#D*.£o <&*gi«3l#§4 \\t. 

-r>?s/iiifi=i>y^-^4 2 ym/Wa^yA 

-H43t \ZAjTtZ>„ *M l/WSm^ #42 

\zm it, 1M ywi vtTvz?T- y*Mz «k y jgff 

^Xit. =i im >$L>b -v ^" t <v ^ - 7; wc <fc y ^It-* 
-2ic^$nr-s„ sp*,, o~no>mfflm&izi£^x. y 

istME^t. >®©t-V ^#Mf-^i:#m77$ 

[004 5] 7-V^^;b«^|4 4tC^VNTtt, iM> 

&fHJf:u ra«fc, -r-c s>'#;i/5ii||#§4 5ic^T«u 

^Aymn^jtjzMt^t. wmmmwmzfc^ 

ad»4 6, Aixz^^^^r-ru^m^^ 
jymmt, ^v-jy®.m?r£*&ttz>, 
[0046] '©dds \z.i&-tz>m!tm<Dwmz.\t. m 

^Wmmg, 4 ©M P USP 3 1 # R F m-f-^IU5& 2 
©DD S 2 l©f-*-^A73U'i/^^4 9 fClS5rt&,'^ . 

*SMH£§4 1 (C ATJ-f £ 3 £: tC J: y fj^ 3 £ tfT-^S. 

PLL[§iS&£-££fc^©T-, fflalkifT^ifctf 

ts*. ^©jiJsaBtwsfAtcii'rsi^rati. mx.«, i 
ftioo o&mm.&ismtzffl&z.t.tfX'g&o 

[004 7] 114 ItSbWb*- * mm 3 ©ttHEBE3B$ 
mnVTy^l l(Dmi^(D~m^t^(DX\ AOTF 

i tcA*-r«>Kji«fB-*©«aaR 175. 1 mh z ic * 

UafcRA 1 «W««*ft4W«U ««88»17 5. 2MHz 
KYUSHU 2©^f#$:^U fl»»17 5. 3M 
Hz(C«fcy8tfU3 ©^S-^ £ U -5- jft* 
XI, A 2, X 3ttfe<D*\h#4*- Kl 0(C§ijtl.S» 

mi eiz^-t^oiz. nmsstvitLtv 

1CJ:»A H4JCa%1-J:-»)JCSQftSn*. Zl©^, & 
2V©h:-*«. jftJU 2&1. i2V© 
^X3(i0. 8 V(D¥->7m£te2>Wr£$: 
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[004 8] fUT, 1 2 fC«k y ifWBU 

D-^7^;W 1 3lC«fc»J^©l«gcJ£#£|&£U 
AD^^Il 41C«J:Ut : ^ i/^Mf-f-(C^|UT, fg-5| 
*ISHi»4©MUPa$3 ltCA*"*-*. *(D\%(DW]±Z 

8mttz>£. 05t:^tt,oi:^'j, n— ©swat a 
ic cfc y tft« A 1 , x 2 , A3 ©#i^©ISB5!i# "118 i: * 
5. apt). 6mftrtv-<n#4±^y9\sy¥*$fck-t 

[0 04 9] II 6 t£$ftl&©$ 3 ©§HJ£©)£]ff.©I8f!l§|2i 

10 -e&y, mimfmz£m--®^\ l m-mt*mu 5 

IttDDS, 5 2liA>KA^.-7W;i/^, 5 3kt35Jf?& 
mgffi (RFAMP) . 5 4tt^^f§, 5 5M7t>K/t 

^.7^;^ (bpf) , 5 6 (rfam 
. p> 

[0050] 3©ms©^©^iis^- ^m^3 t<i 

^•flyKSSS 4t(i Hi &t>'@ 2 tc^f |Qfi©»JB t |s) 

r F\mm*sm 2 ©d d s 5 1 85 

MH z~9 OMHzO^ ^©'ff-^fe 

20 vjym&m^Zsiy hv^7-f 5 2tcj:y^sft 

fiJtd&BftSU Wfl«*«H»5 3fCj:yitM!U 

5 4 tcj: y, >^Xttnit-f >®©fl#©-^13¥ 

^fe>3ttc«fcy. mwm*2mm-?z. 

S©1 7 0MHz~l 8 0MHz©^-^S;y\*>hV^7 
■f fr* 5 5 LTfl&JiffitgipiSi 5 6 ICA77 JfflBtt 
±)5:AOTFltCA*-r^ 0 i©*S6®^»fC»v>T 
ttS*©«*Sfi®^JKiira«fC, DDS 5 KCcfc-SiS 

[0051] 07 \**.wnv>w,4 (Dm&oyfm<DWimm 
30 -p**;, 01, mzmm* t.m—w*\-m-~toft*TSi 

U 61-1, 61-2liDDS, 6 2-1, 6 2-2 
IZAy KVn'X^i';!/^ (BPF), 63-1, 63-2 
l*ffiffl&W&88 (RFAMP) . 64«S^f§, 65{i 
Ay K/N'T. 7 (BPF), 66 ti^jf^ifipIS 

(RFAMP) 6 7tt$dp-y— (MIX) &^1-„ 
[0 0 5 2] ^©^g©^®(±, AOFTl©*f-hP 
3 — o©JWfe68t«©36fll LTtiWti 
Jj-tZ>Wr&$:&;-ri><?)T\ — ^©DDS 6 1 - 1 tW5 
©DDS 6 1 -2 £tC*fLT, M^«WIK4©MPU 

40 sp 3 i a* e> ^n^tiroiHtetcDiSfcRfc^jcs l fejiaas: • 
feffl • jemasefiMR&iDASi tick y, -tti-rti** 

1-&„ IPt>, 8 5MHz~9OMHz0®«rtO|Kci 

6 2-1, 6 2-2(ciy^S^Jgc^$:RS?SU ffiffl 
jRHWi»6 3-l, 63-2tCJ:yJ«BU ^^-6 
7tCA*LTil^-1-S„ 

[00 5 3] Z©^^-9— 6 7CJ:»J»ftS*lfc2H« 
iH3?£i 6 4 (C J: y ZJKS» S*VT, 
50 mtm.lt 2 Mi^^tu 1 7 0MHz~l 8 0MHz^© 
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a»i«8»6 6K:J:yJ(M8LT. AOTFHCAASfl 
So £©»&©KJli!HH*tt, JSfc5JBffla&&-£t/© 
T\ A O T F 1 ©jK- h P 3 * & JMfc5ift£©3fcflr5# 

[0 0 54] X^^-^®SS31C^V^«, 2&« 
©^ft^h*'^- Kl OlCAASflT^-*-** 
i t ICfc *J , ft ^Wmm* 4 ©M P Ugp 3 1 J4, 2 
©5M!Wl6©^J^t9-**»CfcJ{fe*J:^»C, DDS6 1 
- 1 , 6 1-2 3 

[0 0 5 5] BS7tC»^TJt. 2j&R©ftfi-5§-£#II£-«r 
»C#»©ffi*©3fcfg-*«:, AOTF 

i ©#- h p 3 ^ "b^-r -r z. t * nrigT-fe 
gP3 i ^e>*4x**nf>ii^©»fijc^Lfc««!aR • & 

*I • JHSKSflNSfc. #*ift©DD Stein*.*. -£L 

t. *DDs*»e>©js«:«jsisas[©sfjfjaEm-9S:, a> 

y. «ffi8tf&-9©flaSK& 2S^LT, 1 7 OMH z — 
1 8 OMH z «$<Z>ffiJl&flre t Lt< AOT'Fl tCfld 

[0 0 5 6] #£§S95te, |(|&©&|Q6©^JlB©*fC|®£ 

y , XH10 iZmt O A DMIgB^HI 1 1 tCa** nJSEfflE 
«38W7^;u*iSWfici8ffl1-6ii:^T?**. XAO 

t f \zM*-&'mm mn^ZTsmzimjLZ z t ^x*#* 
[0 0 5 7] (tfia i ) #fifbs*ife«KBa&BW)3fefnS' 

m^z^-ttzw&yt^-nm&t, k^-^ius&© 
mzm^r^mmm^ e> ©HSflwwctito fc^aasn? s.o 

iE*i(IffliWii2fcte#&ffi£*5fflftr-f y#;b£/>irtf 
rdmr?^ ^^;i/f»-fe-y--f-9 i -^e>©i^ji 
^H^©«aascs:i«&-r*fB^flaai4: zmz-feztz 

(#132) ttrsaK«essffiia»©iWBiegfx-f s;*^/*/ 

^•teiM+F-li, ItlfBfi-t^LSlHlSSA^©!^^^^ 

®m*t tzm-t&mviiiitmirzz t zsmtt&tt 
12 1 t?m<D^m%^=L—)-^jvy^ jifGrtmaM. 
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■ (#13 3 ) msMm&ft&xmtomss&fj v * jw> 
mm ■ ffiB^mmizvt^t-izfflmz&tiir&mgm 

mm *&tf=i-y->f ymm^zmmmmfetmizm^t- 

10 ^t-SZi:S:itmi:-r«,#iB2i3«© ; i ; S) , 6#5 1 ^- 
■y-yOl/7 ©ffiflnnEft. 
[00 5 8] (#134 ) ffi^H&ft£|§Ift& tulBffl 

woaEK*>e>©js«aR • &*g • Mms&mizvt^tz 

jvyy^zv^-if-t. wm3gr4*JZ)\syytt4*f- 

20 (#i35) msmmmmi\m\*. mzm^ymm&fr 
<bmi&mwmm\zfe^t=.mt£&mtm(DV'i ymx 

\%zi^AymJM^*)&tt&m&<DW&T-< VZ)i>is 
>-£*M-tf-£. RUROlffler-f i?*A/2/y**M-& 

-rs#iB i wstDwm&f-a.-*?)^ * jvnamm 
(#136) m&sw&bt-zwmit. ms&mx&ra- 

mm&mmm avyy^t. mmtw±mmm □ trr y 
•ftotitfmttTi i?*>\jimzm&LTM&m^Mm 

[00 5 9] (#137) =m%^ =l 

\znmmt^*wmt&Mmmmft*M&t. imsM 

W7 =l - ± zfJl 7 ■< ) 1/ ^ *» <b ^ L ^6ffi ^ & =E - ^ •* 

t*. iui3fi^«3siiis&^e 5 ©ffl?sdR • ma ■ wmwtMm 
-y*-^ <b©wjf mi ^-©jaiS8KS:iBf&-r 6m ^ 

(#138) ^*&*=L-i--7'fr7 * )wz-mj%wm^ 
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mmmmw^m^mt. tmm^m 
m\mfr<b<Dm®m. ■ tm ■ mmm^mm^-o^mm 

yyt-y-^-f-t. wgf^'^^wf-^ 

uwm^^-^-y'^y ■< frzcDjmytzmRu s. 
•t&ftimftvmtmm. 10 

mmm^oy^m ■ tm ■ mmsMiimiz'&^tzmwL 

t-wgytmTz.— r^svy j )v*<Dwmm®$:mu m 20 
iEmmwm^itmm Lxtmi^m^^-±y"^y^ w 

& 

[0 0 6 0] 

mwo&m) &JMWLfc£oiz, aot 
f 1 izmmmE^zmu?z>mmmn^ft%.m&2 

dds6ic, m j %wmm&4 fr^m « ms, ss 
zmztztsfeim ztuz-zz-nz^v, mmmm 30 
^z^n^ m^m&Biiz^^xmmiz&vmm 
WL*2m&Lx > mmcoi ?omhz~i so 

MHzCDnmmt^tLT. AOTFlCAWSfe© 

imitmzttfcLt.mm(»mmmw&tffa±u x 
m&t ^mm\z^mx^m^aymmmt^^imx & 
mmt-t & z. t tfr-z £. xmmm^s ^cdav -®m<D 

m&mu7Tyy°\ i*wtrtt-z.t\z&v, m^wmm 40 
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SS4 iznvz>ftt$yt<Dm,i}co%><D?'(i-s. -jy^y^ 

10 1 ] *mwo>m 1 commoBMe>mmmx&2>. 

[02] *H0J(D^2(D^Sg®^M©^0-efe*„ 

[03] dd s<Dmwmx'&2>. 

[E4 ] msit«i±^iffla >f7y7*(Dmmiwmx& 

<E>o 

ims) 3myb<Dmq<DmmMx&2>. 

[H6] &&m(Dm3<Dm&<mm<DWimMx&z>„ 

[0 7 ] #8§BJi©f| 4 <D^66©^©^HIT'fe-5„ 
[08] AOTFCDt&BJ|I|T*&-5. 

[E9] AOTF(Dfcmmm<DnmMmmx&2>o 

[010] OADMi§S©UiB^l|T-fe^o 

[011] W&S^^'C^^SgroiJiB^T^^^ 

[012] mm A O T F <Z)$!l'#IlISS(7)SiB^lIT fe 6 . 

[0.1 3 ] «Z)D D S (DMWT'S)^. 

[014] * h K©«S£&t>»Lfe«l±©^ 

[015] tmybom}<DWiwmx&z> a 

[016] ^h^^"- K©«^t>^L^mBE©t5i 

B^0-efe-s>„ 

[017] imx>(Dmi}(Dmwmx&2>o 

1 WSft^n.— j-y'jvy J (AOT F) 

2 R F«-^£[I1§!& 

3 tmyt^-tmm 

4 fi-§-^aatiis& 

5 %tsy°^ 

6 Eg^-c y*;ui/>-fe-tM-9-*- (DDS) 

7 M#*0M 

8 A> hvtx y ■< )l# (BPF) 

9 mmwmm (rfamp) 

1 0 afch K (PD) 

1 1 WfcW±.m&m □ ifyyy° (logamp) 
1 2 ^clEWHl 

13 a-rtT.yj )i>$ (lpf) 

1 4 AD|E» (ADC) 
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